AMENDMENT AND RESPONSE UNDER 37 CFR § 1.111 

Serial Number: 09/541,857 
Filing Date: April 3, 2000 

Title: INTEGRATED CIRCUIT 

IN THE CLAIMS 

Please amend the claims as follows: 

Claims 1-58 (Canceled) 

59. (Previously Presented) A signal generating circuit comprising: 
a first generating means for generating a first periodic signal; 

a second generating means for generating a second periodic signal which is in anti-phase 
with the first periodic signal; 

a frequency divider circuit comprising, 

(i) first and second input terminals for respectively receiving the first and second 
periodic signals; 

(ii) an even number of amplifier stages connected in series with an output of the last 
amplifier stage being connected to an input of the first amplifier stage, wherein each amplifier 
stage has an associated propagation delay and a transistor coupled between a supply terminal and 
a reference terminal for modulating the propagation delay through the associated amplifier stage; 

(iii) means for applying said first periodic signal received at said first input terminal to 
a control electrode of said transistor of the or each odd amplifier stage and for applying said 
second periodic signal received at said second input terminal to a control electrode of said 
transistor of the or each even amplifier stage, to modulate the propagation delays through the 
associated amplifier stages about half the period of said first and second periodic signals so that 
when the propagation delay through the or each even amplifier stage decreases, the propagation 
delay through the or each odd amplifier stage increases; and 

(iv) an output terminal connected to the output of said last amplifier stage for 
outputting a generated frequency divided signal; 

wherein said first and second generating means are arranged to generate the respective 
first and second periodic signals as analogue periodic signals having an amplitude which causes 
said transistors to be not fully open or fully closed but to act as variable resistances. 
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60. (Previously Presented) A circuit according to claim 59, wherein there are two amplifier 
stages connected in series. 

61. (Previously Presented) A circuit according to claim 59, comprising a plurality of said 
frequency divider circuits connected in series. 

62. (Previously Presented) A circuit according to claim 59, wherein each amplifier stage 
comprises a differential amplifier. 

63. (Previously Presented) A circuit according to claim 59, wherein each amplifier stage 
comprises connection logic circuitry which includes said transistor so that for each amplifier 
stage the respective one of the first and second analogue periodic signals is operable to vary the 
propagation delay through the connection logic circuitry. 

64. (Previously Presented) A circuit according to claim 59, wherein each amplifier stage 
comprises an amplifier with hysteresis which includes said transistor so that for each amplifier 
stage the respective one of the first and second periodic signals is operable to vary the hysteresis 
of the respective amplifier. 

65. (Previously Presented) A circuit according to claim 59, wherein said frequency divider 
circuit is a FET type semiconductor circuit. 

66. (Previously Presented) A circuit according to claim 65, wherein said frequency divider 
circuit is integrated monolithically with complementary FET logic. 

67. (Previously Presented) A circuit according to claim 65, wherein said frequency divider 
circuit is a CMOS circuit integrated monolithically with CMOS logic circuitry. 
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68. (Previously Presented) A circuit according to claim 65, wherein said transistor is a first 
transistor, and wherein the input to each amplifier stage is formed by the gate of a second 
transistor. 



69. (Previously Presented) A circuit according to claim 68, wherein the first and second 
transistors are connected in series between the supply terminal and the reference terminal. 

70. (Previously Presented) A circuit according to claim 59, wherein the first and second 
analogue periodic signals have a frequency greater than 100 MHz. 

71 . (Previously Presented) A circuit according to claim 59, wherein said frequency divider 
circuit further comprises logic means for providing dividing by ratios other than simple powers 
of two. 

72. (Previously Presented) A circuit according to claim 59, wherein each of said amplifier 
stages comprises a latch circuit having two inverters connected in a memory arrangement with 
the output of one connected to the input of the other. 

73. (Previously Presented) A circuit according to claim 72 in which each inverter comprises 
a p-channel transistor and a n-channel transistor, and wherein the latch circuit further comprises 
two pairs of n-channel transistors operable to control the state of said memory arrangement. 

74. (Previously Presented) A circuit according to claim 73, wherein the aspect ratio of the n- 
channel transistor of each inverter is less than the aspect ratio of the n-channel transistors in the 
two pairs of n-channel transistors which control the state of said memory arrangement. 

75. (Previously Presented) A method of frequency division using an even number of 
amplifier stages connected in series, with an output of the last amplifier stage connected to an 
input of the first amplifier stage and each amplifier stage having a transistor coupled between a 
supply terminal and a reference terminal, said method comprising the steps of: 
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applying a first periodic signal to be frequency divided by the frequency divider circuit to 
a control electrode of the respective transistor of the or each odd amplifier stage; and 

applying a second periodic signal which is in anti-phase with the first periodic signal to a 
control electrode of the respective transistor of the or each even amplifier stage, 

thereby to modulate the propagation delays through the associated amplifier stages about 
half the period of said first and second periodic signals so that when the propagation delay 
through the or each even amplifier stage decreases, the propagation delay through the or each 
odd amplifier stage increases, to generate frequency divided signal at the output of said last 
amplifier stage; 

wherein said applying steps apply analogue periodic signals to said control electrodes, 
which analogue periodic signals have an amplitude which cause said transistors to not fully open 
or fully close but to act as a variable resistances. 

76. (Previously Presented) A method according to claim 75, wherein each amplifier stage 
used comprises a differential amplifier. 

77. (Previously Presented) A method according to claim 75, wherein each amplifier stage 
used comprises an amplifier with hysteresis. 

78. (Previously Presented) A method according to claim 75, wherein applying the first and 
second periodic signals varies the strength of connection between adjacent amplifier stages. 

79. (Previously Presented) A method according to claim 77, wher ein applying the first and 
second periodic signals varies the hysteresis of each of said amplifier stages. 

80. (Previously Presented) A method according to claim 75, wherein said amplifier stages 
used comprise an FET type semiconductor integrated circuit. 

81. (Previously Presented) A method according to claim 80, wherein said amplifier stages 
used comprise a CMOS integrated circuit. 
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82. (Previously Presented) A method according to claim 75, wherein the frequency of the 
input signal to be divided is greater than 100 MHz. 

83. (Previously Presented) A method according to claim 75, wherein said method also uses 
logic circuits for providing division by ratios other than simple powers of two. 

84. (Previously Presented) A radio receiver comprising: 

a first generating means for generating a first periodic signal; 

a second generating means for generating a second periodic signal which is in anti-phase 
with the first periodic signal; 

a frequency divider circuit comprising, 

(i) first and second input terminals for respectively receiving the first and second 
periodic signals; 

(ii) an even number of amplifier stages connected in series with an output of the last 
amplifier stage being connected to an input of the first amplifier stage, wherein each amplifier 
stage has an associated propagation delay and a transistor coupled between a supply terminal and 
a reference terminal for modulating the propagation delay through the associated amplifier stage; 

(iii) means for applying said first periodic signal received at said first input terminal to 
a control electrode of said transistor of the or each odd amplifier stage and for applying said 
second periodic signal received at said second input terminal to a control electrode of said 
transistor of the or each even amplifier stage, to modulate the propagation delays through the 
associated amplifier stages about half the period of said first and second periodic signals so that 
when the propagation delay through the or each even amplifier stage decreases, the propagation 
delay through the or each odd amplifier stage increases; and 

(iv) an output terminal connected to the output of said last amplifier stage for 
outputting a generated frequency divided signal; 

wherein said first and second generating means are arranged to generate the respective first and 
second periodic signals as analogue periodic signals having an amplitude which causes said 
transistors to be not fully open or fully closed but to act as variable resistances. 
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85. (New) A signal generating circuit comprising: 

a first generating circuit operable to generate a first periodic signal; 
a second generating circuit operable to generate a second periodic signal which is in anti- 
phase with the first periodic signal; 

a frequency divider circuit comprising: 

(i) first and second input terminals for respectively receiving the first and second 
periodic signals; 

(ii) an even number of amplifier stages connected in series with an output of the last 
amplifier stage being connected to an input of the first amplifier stage, wherein each amplifier 
stage has an associated propagation delay and a transistor coupled between a supply terminal and 
a reference terminal for modulating the propagation delay through the associated amplifier stage; 

(iii) an applicator operable to apply said first periodic signal received at said first input 
terminal to a control electrode of said transistor of the or each odd amplifier stage and operable 
to apply said second periodic signal received at said second input terminal to a control electrode 
of said transistor of the or each even amplifier stage, to modulate the propagation delays through 
the associated amplifier stages about half the period of said first and second periodic signals so 
that when the propagation delay through the or each even amplifier stage decreases, the 
propagation delay through the or each odd amplifier stage increases; and 

(iv) an output terminal connected to the output of said last amplifier stage for 
outputting a generated frequency divided signal; 

wherein said first and second generating circuits are arranged to generate the respective 
first and second periodic signals as analogue periodic signals having an amplitude which causes 
said transistors to be not fully open or fully closed but to act as variable resistances. 

86. (New) A signal generating circuit according to claim 59, wherein said first and second 
generating means are formed by a single circuit which is operable to generate said first and 
second periodic signals. 
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87. (New) A radio receiver according to claim 84, wherein said first and second generating 
means is formed by a single circuit which is operable to generate said first and second periodic 
signals. 



88. (NEW) A signal generating circuit according to claim 85, wherein said first and second 
generating circuits are formed by a single circuit which is operable to generate said first and 
second periodic signals. 



